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Prepared in accordance with

TRACK 1 SITES:
GUIDANCE FOR ASSESSING
LOW PROBABILITY HAZARD SITES
AT THE INEEL

Site Description: Dirt Pile with Naval Smoke Cans Near INTEC

Site ID: 045 Operable Unit: 10-08

Waste Area Group: 10

. SUMMARY - Physical description of the site:

Site 045 consists of an earthen mound and several empty smoke pot canisters located one mile north of
the Idaho Nuclear Technology Engineering Complex (INTEC) facility where the Big Lost River intersects
with the railroad tracks.

This site was originally listed as part of an environmental baseline assessment in 1994 and identified as
a potential new waste site in 1995. In accordance with Management Control Procedure-3448, Reporting
or Disturbance of Suspected Inactive Waste Sites, a new site identification form was completed for this
site. As part of the process, a field team wrote a site description, and collected photographs and global
positioning system (GPS) coordinates of the site (the GPS coordinates are

The GPS coordinate system is listed as NAD 27, Idaho East Zone, State Plane Coordinates. The new
site identification process also included a search and review of existing historical documentation.

Site investigations revealed several empty 5-gallon canisters labeled “Smoke, Pot, Floating, HC-M4A2”
scattered at the base of the earthen mound. An interview with an INEEL explosives expert revealed that
the smoke pots were used to create smoke screens during U.S. Naval training activities at the INEEL in
the post-World War Il era. The smoke pots formerly contained Type C hexachloroethane, zinc oxide,
and grained aluminum. Metal compounds believed to have been formed in the HC smoke emission
byproduct include zinc chloride, cadmium chloride, lead chloride, arsenic (chlorides and oxides) and
aluminum oxide. The smoke pot canisters at Site 045 are empty and no residual material is evident on
the ground surface. Site investigations and photographs show that vegetation surrounding the smoke
pot canisters appears to be well established.

The origin of the earthen mound is not known. The environmental baseline assessment in 1994 reported
that the mound resembled those proven to have been historical military ordnance caches. The mound
contains a concrete flap evident towards the bottom (a possible indicator of a vault of some type). The
mound is approximately15-20 ft in length, 10 ft wide and 8 ft high. There is no visual evidence of buried
objects within the mound; vegetation on the mound is sparse.
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DECISION RECOMMENDATION
it. SUMMARY - Qualitative Assessment of Risk:

The reliability of information provided in this report is medium to high. Site investigations and
photographs reveal no visual evidence of hazardous substances or materials that may present a danger
to human health and the environment, however, lacking field screening or sample data for this site, the
overall qualitative risk is unknown. It has been determined by an INEEL explosives expert that the
empty smoke pot canisters surrounding the earthen mound are unlikely to pose any significant risk to
human health or the environment. The canisters were used to create smoke screens during training
activities, most likely by U.S. Navy in the post WWII era. It is not known whether or not the smoke pots
were discharged in this area or if the empty canisters were merely discarded there. Given the length of
time since the canisters were discarded, organic constituents would have likely degraded due to
weathering processes. It may be necessary to contact INEEL Cultural Resources personnel prior to
removal or disturbance of these canisters because of the possibility that they might be considered an
INEEL historical resource. To determine whether or not the mound is a concern it would be necessary to
conduct further investigations, involving field screening, sampling, or dismantling the mound altogether.

. SUMMARY - Consequences of Error:

False negative error:
The possibility of contamination levels at this site being above risk-based limits is remote; however, no
field screening or sample data exist for this site to determine the associated risks.

False positive error:
If further action were completed at a low risk site site, funds expended could exceed the environmental

benefit. Further investigation involving field screening and surface soil sampling and analysis for organic
compounds, metals, radionuclides, or other hazardous constituents would be needed to confirm the
presence or absence of a contaminant source. Based on interviews, field investigations, existing
historical information, and lack of sample data, this site needs further investigation to be classified as No
Further Action.

IV. SUMMARY - Other Decision Drivers:

There are no other decision drivers for this site.

Recommended Action:

It is recommended that this newly identified site continue under the Track 2 process to determine the
extent and concentration of potential contamination that may be present. Interviews with INEEL

personnel, past field investigations, and historical process knowledge indicate that risk to human health
and the environment cannot be determined with existing information and a data gap exists.
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DECISION STATEMENT
(IDEQ RPM)
Date Received:
Disposition:
Site 045

Site 045 is an earthen mound and several empty smoke pot canisters located about 1 mile
north of INTEC. The smoke pots apparently were used by the Navy for training
exercises 1n the post World War If era. The smoke pots originally contained Tvpe C
hexachloroethane, zinc oxide, and aluminum. Metal compounds believed to be formed as
byproducts include zinc chlonide, cadmium chloride, lead chloride, arsenic (chlorides and
oxides), and aluminum oxide. The smoke pots are empty and there 1s no visual evidence
of residual material on the ground. Vegetation is well established.

The earthen mound 1s about 15 to 20 feet long by 10 feet wide and 8 feet high. Thereis a
concrete flap near the bottom of the mound, which suggests the mound was used as a
cache for military ordnance.

Additional information is needed to evaluate this site. The State recommends this site for
further investigation under the Track 2 process.
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Question 1. What are the waste generation processes, locations, and dates of operation associated
with this site?

Block 1 Answer:

Site 045 consists of an earthen mound and several empty 5-gallon smoke pot canisters located
approximately one mile north of INTEC where the Big Lost River intersects with the railroad tracks. The
smoke pots likely originated from post-WW!I! era Naval training activities at the INEEL. It is not known if the
smoke pots were discharged in this area or if the canisters were merely discarded here.

The origin of the mound is unknown; however, according to the 1994 Environmental Baseline Assessment,
the mound resembles others that have proven to be historical military caches of ordnance.

Block 2 How reliable are the information sources? X High _Med _Low (check one)
Explain the reasoning behind this evaluation.

Interviews were conducted with an INEEL Environmental Baseline Assessment Team Member, Cultural
Resource Personnel, and an INEEL explosives expert who either visited the site or reviewed photographs
verifying the physical description of the site.

Block 3 Has this INFORMATION been confirmed? X Yes _No (check one)
If so, describe the confirmation.

This information was confirmed with interviews, site investigations, and photographs of the site.

Block 4 Sources of Information [check appropriate box(es) & source number from reference list]

No available information [1 Analytical data [1
Anecdotal [X] 2,6,7 Documentation about data [1
Historical process data [1 Disposal data [1
Current process data [1 Q.A. data []
Photographs [X] 3 Safety analysis report [1]
Engineering/site drawings [] D&D report [
Unusual Occurrence Report [ | initial assessment (Xt 5
Summary documents [X] 4 Well data [1
Facility SOPs [] Construction data []
OTHER [1
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Question 2. What are the disposal processes, locations, and dates of operation associated with this
site? How was the waste disposed?

Block 1 Answer:

Site 045 consists of an earthen mound and several empty 5-gallon smoke pot canisters jocated
approximately one mile north of INTEC where the Big Lost River intersects with the railroad tracks. An
interview with an INEEL explosive expert revealed that the smoke pots resulted from post-World War |l era
Naval activities at the INEEL and were likely discarded in the late 1940s or early 1950s. The smoke pots
were used to create smoke screens during training exercises; the canisters are weathered and appear to
have been empty for a long period.

The origin of the earthen mound is not known. The environmental baseline assessment in 1994 suggested
that the mound resembled those proven to have been historical military ordnance caches. The mound has
a concrete flap evident towards the bottom (a possible indicator of a vault of some type).

Block 2 How reliable are the information sources? X High _Med _Low (check one)
Explain the reasoning behind this evaluation. .

Interviews were conducted with an INEEL Environmental Baseline Assessment Team Member, Cultural
Resource Personnel, and an INEEL explosives expert who either visited the site or reviewed photographs
verifying the physical description of the site and artifacts.

Block 3 Has this INFORMATION been confirmed? X Yes _No (check one)
if so, describe the confirmation.

This information was confirmed with interviews, site investigations, and photographs of the site.

Block 4 Sources of Information [check appropriate box(es) & source number from reference list]

No available information [1 Analytical data [1
Anecdotal [X] 2,6,7 Documentation about data []
Historical process data [] Disposal data [1
Current process data [] Q.A. data [1
Photographs [X] 3 Safety analysis report [1]
Engineering/site drawings [ ] D&D report [1
Unusual Occurrence Report [ ] Initial assessment [X] 5
Summary documents [X] 4 Well data []
Facility SOPs [] Construction data []
OTHER [1
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Question 3. Is there evidence that a source exists at this site? If so, list the sources and describe
the evidence.

Block 1 Answer:

There is limited evidence that a source exists at Site 045. Site investigations and interviews revealed that
the smoke pot canisters contained no residual material and are unlikely to pose any significant risk. The soil
area surrounding the canisters showed no evidence of stained soil and the vegetation appeared to be well
established.

It was reported in the 1994 Environmental Baseline Assessment that the earthen mound resembled those
proven to have been historical military ordnance caches. The mound has a concrete flap evident towards
the bottom, possibly indicating a vault of some type. Vegetation on the mound is sparse. Information is
insufficient to confirm that a source is present or absent within the mound.

Block 2 How reliable are the information sources? __ High X Med _Low (check one)
Explain the reasoning behind this evaluation.

Discussions were held with an INEEL explosives expert who visited the site and was familiar with past
practices. He confirmed that the smoke pot canisters were empty. He had no information about the mound
and suggested it be investigated further to rule out the possibility of buried ordnance.

Block 3 Has this information been confirmed? __ Yes X No (check one)
If so, describe the confirmation.

Block 4 Sources of Information [check appropriate box(es) & source number from reference list]

No available information [1 Analytical data [1
Anecdotal [X] 6 Documentation about data []
Historical process data [] Disposal data []
Current process data [1 Q.A. data []
Photographs [1 Safety analysis report [1
Engineering/site drawings [] D&D report []
Unusual Occurrence Report [ ] Initial assessment [X] 5
Summary documents X] 4 Well data (1
Facility SOPs [1 Construction data [1
OTHER []
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Question 4. Is there empirical, circumstantial, or other evidence of migration? If so, what is it?

Block 1 Answer:

Migration of potential contaminants cannot yet be determined with existing information, but site
investigations reveal that the smoke pot canisters contain no residual material. There is no evidence of
stained or discolored soil areas and although vegetation is sparse on the earthen mound, surrounding
vegetation appears to be well established. However, no field screening or sampling has been conducted at
this site for organics, metals, radionuclides or other hazardous constituents to confirm the existence of a
hazardous source.

Block 2 How reliable are the information sources? _ High X Med _Low (check one)
Explain the reasoning behind this evaluation.

Site inspections and photographs show no visual evidence of stained soil and vegetation surrounding the
canisters appears to be well established. Further investigation involving field screening or sampling would
be required to confirm presence or absence of contaminant migration.

Block 3 Has this information been confirmed? _ Yes X No (check one)
If so, describe the confirmation.

Block 4 Sources of Information [check appropriate box(es) & source number from reference list]

No available information [1 Analytical data []
Anecdotal [] Documentation about data [1
Historical process data [1 Disposal data []
Current process data [] Q.A. data [1
Photographs [X]3 Safety analysis report [1
Engineering/site drawings |[] D&D report [1
Unusual Occurrence Report [ ] Initial assessment [X] 5
Summary documents []1 Well data [1
Facility SOPs [1 Construction data [1
OTHER [1
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Question 5. Does site operating or disposal historical information allow estimation of the pattern of
potential contamination? If the pattern is expected to be a scattering of hot spots, what is the
expected minimum size of a significant hot spot?

Block 1 Answer:

The smoke pot canisters are weathered and appear to have been empty for a long period. There is no
visual evidence of residual material and the soil beneath the canisters shows no evidence of discoloration
or staining and vegetation appears to be well established. The HC smoke emission byproducts were
reportedly released 50-60 years ago; therefore, the potential risk of these contaminants being present at
levels above risk-based limits is quite remote.

The pattern of potential contamination for the earthen mound cannot be estimated with existing information.
It has been suggested that the mound resembles those proven to have been historical military ordnance
caches located west of the Experimental Field Station and North of INTEC. Further field screening and/or
sampling would be required to determine the potential for contamination in the mound.

Block 2 How reliable are the information sources? __High X Med _Low (check one) Explain the
reasoning behind this evaluation.

This estimate was derived from the information contained in the environmental baseline assessment,
subsequent site investigations, interviews with personnel familiar with INEEL historical processes, and
photographs of the site.

Block 3 Has this information been confirmed? __ Yes X No (check one)
if so, describe the confirmation.

Block 4 Sources of Information [check appropriate box(es) & source number from reference list]

No available information [1 Analytical data []
Anecdotal [X] 6 Documentation about data [1
Historical process data [1 Disposal data []
Current process data [] Q.A. data []1
Photographs [X] 3 Safety analysis report [1
Engineering/site drawings [] D&D report []
Unusual Occurrence Report [ ] Initial assessment [X]1 5
Summary documents X1 4 Well data []
Facility SOPs [] Construction data [1
OTHER [X] 8
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Question 6. Estimate the length, width, and depth of the contaminated region. What is the known or
estimated volume of the source? If this is an estimated volume, explain carefully how the estimate
was derived.

Block 1 Answer:

The estimated contaminated region or source volume for this site cannot be estimated with existing
information. Potential risk resulting from the smoke pot canisters is quite unlikely because the canisters are
empty, the soil area is not discolored or stained, and vegetation beneath the canisters is well established.

The earthen mound is approximately 15-20 ft in length, 10-12 ft wide, and 8-10 ft high. It has been
suggested that the mound resembles those proven to have been historical military ordnance caches. Further
site investigation involving field screening or sampling would be required to determine the potential source
volume for the mound.

Block 2 How reliable are the information sources? _High X Med _Low (check one)
Explain the reasoning behind this evaluation.

The estimated size of the mound was derived from information contained in the environmental baseline
assessment, subsequent site investigations, and photographs of the site. The estimated source volume
cannot be estimated without further field screening and/or sampling.

Block 3 Has this INFORMATION been confirmed? _Yes X No (check one)
If so, describe the confirmation.

Block 4 Sources of Information [check appropriate box(es) & source number from reference list]

No available information [1 Analytical data [1
Anecdotal [1 Documentation about data []
Historical process data [1 Disposal data [1
Current process data [] Q.A. data []
Photographs [X] 3 Safety analysis report []
Engineering/site drawings [ ] D&D report []
Unusual Occurrence Report[] Initial assessment [X] 5
Summary documents [X] 4 Well data []
Facility SOPs [] Construction data [1
OTHER [1
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Question 7. What is the known or estimated quantity of hazardous substance/constituent at this
source? If the quantity is an estimate, explain carefully how the estimate was derived.

Block 1 Answer:

The smoke pot canisters contain no residual material and therefore, are unlikely to pose any significant risk.
There is no evidence of stained or discolored soil, and vegetation appears to be well established. Given the
length of time since the canisters were discarded, organic constituents would have likely degraded due to
weathering processes.

The estimated quantity of hazardous constituents for the earthen mound cannot be estimated without further
site investigation involving field screening and/or sampling.

Block 2 How reliable are the information sources? _High X Med _Low (check one)
Explain the reasoning behind this evaluation.

Based on site investigations and an interview with an explosives expert, it is unlikely that contamination from
the smoke pots would be present at levels above acceptable risk-based limits. Other hazardous constituents
cannot be confirmed with existing information.

Block 3 Has this INFORMATION been confirmed? _Yes X No (check one)
If so, describe the confirmation.

Block 4 Sources of information [check appropriate box(es) & source number from reference list]

No available information I] Analytical data [1
Anecdotal [] Documentation about data []
Historical process data [X] 6 Disposal data []
Current process data 1 Q.A. data ]
Photographs [X] 3 Safety analysis report [1
Engineering/site drawings [] D&D report [1
Unusual Occurrence Report [ ] Initial assessment [X] 5
Summary documents X] 4 Well data []
Facility SOPs [] Construction data [1
OTHER [X] 8
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Question 8. Is there evidence that this hazardous substance/constituent is present at the source as
it exists today? If so, describe the evidence.

Block 1 Answer:

Although no field screening or sampling information exists for the smoke pot canisters, it is unlikely they
pose any significant risk. The canisters contain no visible residual material and were likely discarded
approximately 50-60 years ago. Vegetation surrounding the canisters appears to be well established and
there is no evidence of soil discoloration or staining.

There is insufficient information about the earthen mound to determine whether hazardous constituents are
present. Based on this data gap, further site investigation should be conducted to determine whether the
mound poses a potential risk.

Block 2 How reliable are the information sources? _High X Med _Low (check one)
Explain the reasoning behind this evaluation.

This evaluation is based on site investigations, historical process information, and photographs of the site.

Block 3 Has this INFORMATION been confirmed? _ Yes X No (check one)
If so, describe the confirmation.

Block 4 Sources of Information [check appropriate box(es) & source number from reference list]

No available information [] Analytical data [1]
Anecdotal [1 Documentation about data [1
Historical process data [1 Disposal data [1
Current process data [1 Q.A. data []
Photographs X1 3 Safety analysis report [1
Engineering/site drawings [] D&D report i1
Unusual Occurrence Report [ ] Initial assessment [X] 6
Summary documents [X] 4 Well data {1
Facility SOPs [] Construction data [1]
OTHER [X] 8
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Attachment A

Photographs of Site #045



Site: 045 Dirt Pile with Naval Smoke Cans Near INTEC
(94-948-4-9A)



Site: 045 Dirt Pile with Naval Smoke Cans Near INTEC
(94-948-4-8A)



Site: 045 Dirt Pile with Naval Smoke Cans Near INTEC
(94-948-4PA)
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Attachment B

Supporting Information for Site #045



453536 NEW SITE IDENTIFICATION
04/14/99
Rev. 03

Part A - To Be Compieted By Observer

1. Person Initiating Report: Jacob Harris Phone: 528-1877
Contractor WAG Manager: Douglas Burns Phone: 526-4324

2. Site Title: 045, Dirt Pile with Naval Smoke Cans Near INTEC

3. Describe the conditions that indicate a possible inactive or unreported waste site. Include location and description of suspicious
condition, amount or extent of condition and date observed. A location map and/or diagram identifying the site against controlled
survey points or global positioning system descriptors shall be included to help with the site visit. Include any known common
names or location descriptors for the waste site.

A dint pile and debris are located north of INTEC where the Big Lost River intersects with the railroad tracks. During the July 1999
site visit the observed surface debris included several cans marked with “Smoke, Pot, Floating™. The cans are near a dirt pile. The
GPS coordinates of the site are . The reference number for this site is 045 and can be found on the
summary map as provided.

Part B — To Be Completed By Contractor WAG Manager

4, Recommendation:

[<X] This site meets the requirements for an inactive waste site, requires investigation, and should be included in the INEEL
FFA/CO Action Plan. Proposed Operable Unit assignment is recommended to be included in the FFA/CO.
WAG: Operable Unit:

E This site DOES NOT meet the requirements for an inactive waste site, DOES NOT require investigation and SHOULD NOT be
included in the INEEL FFA/CO Action Plan.

5. Basis for the recommendation:

The conditions that exist at this site indicate the potential for an inactive waste site according to Section 2 of MCP-3448 Reporting
or Disturbance of Suspected Inactive Waste Sites.

The basis for recommendation must include: (1) source description; (2) exposure pathways; (3) potential contaminants of
concerm; and {4) descriptions of interfaces with other programs, as applicable {e.g., D&D, Facility Operations, etc.)

€. Contractor WAG Manager Certification: | have examined the proposed site and the information submitted in this document anc
believe the infcrmation to be true, accurate, and complete. My reccmmendation is indicated in Section 4 above.

‘ﬁame: Signature: Date:
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T2N, R32E, Sec. 23 - A large area of Canadian Thistle (a noxious wesd) located on one
of the lesser developed dirt tracks southwest of East Butte; however, no potentiaily
significant environmental conditions associated with this site were noted.

T3N, T4N, and T5N, R29E and R30E - This area of the INEL was severely burned by a
range fire on July 1, 1594, As indicated by Photograph 39, very little vegetation survived
above the ground surface. Follow-up studies report that subsurface plant life and seeds
are thriving as would be normal for this type of cccurrence. No potentially significant
environmental conditions asscclated with this site were noted. (Reference photograph 39)

T3N, R28E, Sec. 15 - A 1-gallon container containing approximately one guart of some
type of petroleum product located on Highway 20/26 east of the rest area on a dirt road
approximately 100 yards from the "Do Not Pass” and the a "Rest Area Ahead” signs.

T3N, R29E, Sec. 1 and 12 - Ordnance-related material (potentially land mine items)
dumped in three separate sites along the east bank of the large, old canal running
betwesn TRA and NRF. Also seen at this site was evidence of burning (scorched
vegetation and soil).

T3N, R29FE, Sec. 7 - Burned area located east of the Fire Training Facility’s newest
building. Interviews indicate that this is the remains of an old wooden structure, hauled to
the area approximately 15-20 years ago, and burned for practice by the Fire Department.
No potentially significant environmental conditions associated with this site were noted.

T3N, R29E, Sec. 13 - Evidence of buried and burned material located in the old portheast
canal east of the TRA fence line and north east of the TRA-732 Decontamination Pad.
EBS assessors ideatified buried concrete, what appears to be an old bucket or small drum,
and potential asbestos along with the burned materials. (Reference Photographs 11, 12,
13, and 14)

T3N, R29E, Sec. 34 - Reinforced concrete blocks, used at the Rifle Range for a back
bartier, and previously used by the Navy in CFA. Interviews indicate that the Navy shot
shells into these blocks, and that there may be lithium mixed in with some of these
concrete blocks. This assumption was made after other blocks moved from the same
location in CFA to the Naval Ordnance Testing Facility (NOTF) were tested and found to
have lithium.

‘TSN. RBOE.\SE:C. 56,8, anXm:Bl Several mounds of dirt that resemble those proven to
have been historical military caches of ordnance located west of Experimental Field
Station and norih of ICPP. These mounds range from approximately 2 to 10 yards. One
of the mounds located in Section 18 was found to have a concrete flap evident toward the
bottom (a possible indicator of a vault of some type). Several empty containers labeled
"Smoke, Pot, Floating...” were found around another mound In Section 18. (Reference
Photograph 31)

T3N, R30E, Section 7 - A small pile (approximately 4 by 2.5 ft) of what was reported to
be terphenyls and possible TNT was located immediately east of the asphalt at the Fire
Training Facility. Interviews also indicate that sampling results of this material in
September 1989 indicated terphenyls, which have been identified as co-carcinogens.
(Reference Photograph 27)

4-1838
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A REVISED HTALTH RI3K ASSIISNENT OF THE 1SS OF HEMACHLOROETHANE
SNMCKE ON AN ARMY TRAINING AREA

1 INTRCDUCTION
Thic ceporct superzedes U.5. Army Cansctatt:nn Eagincaciag Rasesrcn

Lascratory {USA-CZRL) Techaical Report N-166.

Hiscaorieal Baskacround

Tyse € hexachlorosthane (HC) smoke mixaes conzaxnxﬁz grainad sluminum,
haxacnlorcathane, and zint oxide have been loaded in grenades, arctitlery
shalls, rockecs, bombs, and smoke pots since tha early 1330s. ALl of these
muniziens wers used during Werld War 71, bul by far the moesc videly used HC
munitiaa was the smole po:.’ At che time of Pazrl Harbor, the Chemical
Warfare Service (CWS) standard smoke po: {M1) was a :yl:ndrzctl <can, 8 in.
high and § ia. in diamcter, holding abeout 10 1b of HT type C mixture, Fired
5y hand or elegtrie :urrent, the M1 released a cloud of 3rayxsh-vh1ce snoke
for ¢ perisd of 5 ts B minuces. The CwS hae daveloped this pot in the early
19305 2z 3 munition for tralning axercizes, but vhen the var began, it was tha
unly musition of ics type availadlej the VU.5. Army used it in Narid Africa.
Because: they relaase smoke within seconds after ignitien, these pals were
useful in setting up a preliminary screen during the 3 or 3o minules it Zook
large mechanical generalers Lo wsrm up and 3tars funccianing. They helped
shield harbors and installalisns on the coasr of Naeth Africa as well 2s e
harbors at Palermo and Licatiy in Sicily.

In 1944, the CW5 began to manufazture pots holding thrze times as much HC
wnich could bura twice as leng. Almo<r a @illion larze pots designated as
modal N5 care frem filling lines befors the end of the Second Werld War.
Houvever, Uhey did pot reach furdpe ia zpprccaable guantities bef{nare VI Day a2nd
the ariginal M1, of vhich more han five million were produced, remained the
wvorkhorsa of Lthe ground truops,

Although HC. liue the otncr CWS screening agcnt:. way regarded a3
agnLoxic. as r3rly a4 1944 its use in troop Traimizg excrcises showed that
when inhaled in a confined acvs, it could produce facalities theoygh extrene
tung irritacion, The airberne particles of zinc ebl aride disparsed ducing the
burniag af HC werc Leliewea to be the only tozic elements until further tescs
reveslcd that UC miziurey contaminated with ammoniu® chlorida wero cven more

'€, ¥. Novak, L. €. Lave, J. J. St wel, and S. Miller, A Health Risx
Avsesvment of thz Usy &f Hexachlaroulnane Smoks on an Army Trarpiny Arca,
Technical Repnrl N-164/ANRT{7344 (Urited SCales Army COAILTuctivA Enginecring
Rr!c1r:h Laberatary, Necnmher 1941).

L. Beaphy, W, Milwms, and R. Cachrane, “Smcke,™ In U.S. Army in World War {[=-
The Cnewical Marfare Service frem Lad to Field {Bepartacat of the Army, 1959),
po 100-204,




lezdal.? Curvently, che acute toxic effects of type € HC smoke ate btetter
nnder szood.  Those effects isclude adema and pessinle hemorrhnge, resulting
priparily from the high concentrations of zine chlorxde in the lungs (ch-z)
and the digh graporrian (< 32) af hydrochloriz acid in the teacsion byproducls

(see Table 220,

Praject Asricnala

Smoke pcots similar to the NS, az well as nost of zhe rast of the
munitiens shown in Table !, have bean used in Lraining sircz the Second World
War and ail ef them sre being used in today's [ield training exercises., The
table zhows ccyresentative data for the HC munilions expended ar Forr lrvin,

California durinyg FY82-84.

A recent study aimed at characterizing The HC wmoks pot, including icz
reagent marecials, peneralion process, proaduct gas=s, and aerosol p;r:icles.
generated the chemical data uwpoa vhich thiz risk assessment {5 based.” The
reagent maturial taken fecm smoke pots consisted of hexachloroethane {uce),

zine oxide, and grained aluminum.

Chamber tests geperzling HE smcke with simulated {scaled-dowvn) smoke pots
consistently formed the gases listed in Jable 2. Metals and metailoids
quantified from actuzl HE smev. canisters are listed in Table 3. The dasic
chemical reaction of the HC mix 382

2 " - .
Al L'2Cl6 * 3 Za0 -> 3 2nCl, AI)OJ +2C o+ Deat [€q 1]

The metal compnunds igentified or belleved o be formed in the HC smoke
“migaion byproduct irelude winc chloride, cadmivm g¢hlerid:, [cad chloride,
arsenis {Uhiorides and nxides), and aluminum ozide, Tadbles 2°and 3 also give
An upper limil estimate of the amount of each campound from 133659 &g of HC
mix cxpraded At For: irwin, California, during FY 2284, assuming a JO poroent
burn eiliciency,

The frenades. artillery shells, and smoke pots atl contaia slighely
different chemical miaes lor praducing HC smone.  These differences, caupled
VILS vAriatiens in weather charagreristicy, quantilies ol smaoke praneated,
aryeniatinm of the put during iRRItion, and (raining pratocul {or each exposvs
Cr potentrally axuosid salider in any siven training excreise, asiure a vids
varivty nl expagnecs to rne individeal,

. ————— — e
Tinicalnumeenl Heveareh lahaoritories, Informal Mantnly Peogress R..Pﬁ,f 2 119

Jane, 1944,

TS Katz, A, Snebwent, Rl Farlou, K. Welber, and 5. Maifer, Phx\urnl and
L’h,nmpr-‘.) f');xr»rr- Treadaom ot y..,, o) ,-..l,.- and HFfohlnhn'lhhh \ﬂn\u'"i’ln\l
W ur- an e X .3 l:l .....1)”,,, ,‘n.,,.' Ah\(‘&l}'})b (rort Deiricw, w0, Jll\u-llv u) 0]




CHEMICAL CHARACTERIZATION OF HC SMOKE POT RESIDUE

NTRODUCTION

A=

Background

Obscurant =mokes ar® used by the Army during training. Cre
cf these is hexachlcreethane smoke (HC-smoke), which is producad
by reacticn of hexachlcroethame (46.7%), 2inc oxide (4&.7%) and
granular aluminum (&.7%). The hexachlicrcethane and 2inc cxide
ratio is generally maintained clese to 1:1 while the aluminum
rontent iz varied slightly tp regulate the burning rate (USA
{97S). Eguotion 1} gives the chemicsal reaction in smoke Fformation

CoCl, + IZnO+ 201 ——————=-> 3ZnClp + Ala0s + 2C + he=at  (Eg-

The ZnCl, wvapors, atter rapid condenesation, $orm the desired

phscurant particulates. The vaper and particulate mattor emitted

by the HC smoke mixture have been chemically characterized in

test burns with simulated "mini" smokepots by Katz gt al. (1%9280).
Major constituents have been monitored in field tests and their
relative concentrations determined at various distances from the
scurce (Schaeffer et al. 1984, 1987). '

A heolth riskx zssessment of HC smoke found that the carcinc—
genic  potential of the chemical by-praducts formed during the
smokw goneration process created 3 high exeess risk to military
porsonnel (Novak et al. 1983). The study did not consider the
possible effects of residues on envircnmental and human hesalth.
Although the vapors and particulate matter emitted from HC smoke—
pots have been chemically characterized, the chemirzal cbmposi~
tigns of smokopot and deposited residues are unknown. As shown in
this study, pot and deposited residues are epach about 20 X (2000
g) of the smokepot charge (313,600 g).

The effocts - (3§ any) of residues on humap health and the
environment are nat known. Information on the chemical composi-
tion of the re=idue= is needed to determine the harzards asso~
ciated wWith spent samokepots. The Army does not have a published
=tandard operating procedure for collecting and disposing of used
cmokepots in an envircnmentally acceptable manner. Before alter-
native aceceptable disposal measures can be employed, the smokepot
residues must be chemically characterized. Based on this charac-
terization, alternative Preventative Environmental Technelogy
(PET) measures can be developed and tested.

Obisctive

A trree phase study of HC smckepot residues is planned.
This rescarch will determine the need for preventative measures
t9 avoid environmental contamination and for development of safeo
dispnsal methods for workers. Phase I, reported here, character—



ACHLORO-1.4.44.5,.8,8a-HEXAHYDRG- 1,45, 3-DIMETHANONAPHTHALENE 1507

R* NCL.CG-TR-

30

R* NCI-CO-TR-
50

Results Positiv
198,80); Negative:
30) NT2 Carcino-
prember 1980,
TA.

omp it emits very

DDIOXIN mixed
+ AND HEPTA-
%:1.23%

1 =: ML 2705000
JEN:

R* NOL.CP-12318
R* NO1-CP-12333

:omp it emils very

H F#: TY 1050000

DEN:
(AAP 30,470,689
LAAP 30,470,689

comp it emits very

DE
H #: KO 0875Cc0

w 230°-260° @ 8
wemp.: 1148°F, vap.

ZTHER MEXACHLORO

IDEN:
CYAT 2.1707,43

%0 ug/m3 (SCP-I)

¢ closely related com-

8, dry chemical, CO,.
Aorides.

111222 HEXACHLOROETHANE

Disaster FHazard: When hested to decomp it emirs tox
fumea of LI

H #: K1 40250C0

mif: C:Cl;; mv;: 238.72

Rhombic triclinic or cubic crysials, coloriess, camphor-
like odor. mp: 136.6° (sublimes}, d: 2.091, vap. press: |
mm @ 32.7°. Readily sublimes without melting; bp:
186.3° (sdple point). Sol in alc, bemzene, chleroform,
ether, oils. Insol in H:0.

SYNS:

CARBON HEXALHLORIOR HEXACHLOROBTHANE (DOT)
ETHANE HEXACHLORIDE HBEXACHLOROETHYLENE
ETHYLENE HEXACHLORIDE NCHCOM04

HEXACHLOR-AETHAN (GERMAN)  PERCHMLOROETHANE

TOXICITY DATA: 3 CODEN:
ori-gpg LD5034970 mg/kg AIHAPP 40,137,79
arl-mus TDLo230 pky/- NCITR®* NCI-CG-TR-

TSW.I:CAR an
orl-mus TD:460 pusky/ NCITR® NCI-CG-TR.
FW-I'CAR a3 ~
orl-rat LDSO? 5000 mg/ke NATUAS 110,744.66
ipr-mua LD30:4500 mp/kg ARZNAD 11,502,561
ivi-dog LDLo’ 325 maske QPPAL 7.205.34
scustbt LDLa 4000 mag/kg QIFPAL 7,203.04

Carcinogenic Determination: Apimal Positive JARC**

 20,467,79. T . A

TLV: Air: 10 ppm DYLVS® 4,213,80. Toxicology Review:
AIHAAP 40,A46,79; 2TZTAP 3,76,69. OSHA Stan-
dard: Airz TWA ) ppm (skin) (SCP-H) FEREAC
39,23540,74. DOT-ORM-A, Label: None FEREAC
41,57018,76. NCI Carcinogenesis Bioassay Completed;
Respits Positive: Mouse (NCITR* NCI-CG-TR-
68,78); Negstive: Rat (NCITR* NCI-CG-TR-63,78).
Sefected by NTP Carcinogenesis Bicassay as of Decem-
ber 1980. “NIOSH Manual of Analytcal Methods™
YOL 2 $10. NIOSH Current Intelligence Bulletin 27,
1978. Reported in EPA TSCA Inventory, 1980.

THR: BIGH via ivn; MOD orl; ipr, and dermal. An
exper CARC. Liver injury has been described from
exposure to this material. Sez also chlorinaied hydro-
carbons.

Explosion Hozard: Slight, by spont chemical reaction.
Dehalogenation of this material by reaction wigh alka.
lies, metals, etc., will prodoce spont explosive cbloro-
acetylenes.

Disaster Hozord: Dangerous; when heated to decomp,
emits highly tox fumes of pacsgene.

For further information see Yol. 2, Na. 2 of DPIM Report.

1,2,3,4,10,10-HEXACHLORO-1,4,3a,5,8,93-
HEXAHYDRO-1,4:5,8-
DIMETHANONAPHTHALENE endo,exo-,
(CAST SOLID)

CAS RN: 30502
mf: CzHalls; mw: 364.90

SYN: aLngiN, CAsT o0UD (COT)

NIOSH #: 10 2150000
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